Abstract
Introduction
Epidemiological data in many countries have shown that the HIV epidemic among men who have sex with men (MSM) has become one of the most important priorities in the fight against HIV/AIDS [1] [2] [3] [4] . In the United States, MSM account for 57% of new infections in 2008 [5] . High HIV infection rates among MSM have also been reported in Africa, part of Southeast Asia. Beyrer et al reported that HIV incidence among MSM in 15 countries including Australia, Canada, Brazil, Argentina, Panama, China, and Thailand, continue to show sustained epidemic patterns, and no downward trend [1] .
China is also facing the same challenge in HIV transmission among MSM. Available data indicate that the HIV epidemic among MSM is rapidly expanding [6] . The proportion of homosexual transmission among reported HIV cases increased from 14.7% in 2009 to 17.4% in 2011. For example, HIV incidence in Yunnan Province was 3.5 (95% CI 1.8-6.2) cases /100 person-years [7] . Chongqing City reported that its HIV incidence were 8.1, 9.1, and 9.4 cases /100 person year for 2006, 2007, and 2008 , respectively [8] .
Reports show that MSM account for only 2-4% of the Chinese adult male population [9] . However, since China is the world's most populous country, the absolute number of the MSM population is large. At present, MSM in China seek their sexual partners via public venues (e.g. parks and public toilets), entertainment establishments (e.g. gay bars, bathhouses, and saunas), and gay websites and internet chat tools (e.g. QQ, MSN, online chat rooms). These venues and channels in which MSM seek homosexual partners have also been the major platforms where health education, behavioral interventions, and HIV testing and counseling promotion take place.
Due to the existing stigma against MSM in China, this population remains relatively hidden. One of the key prevention strategies targeting MSM in China is to promote HIV testing and counseling to increase case finding [10, 11] . Since community-based organizations (CBOs) have established relatively more trusting, long-term relationships with the MSM population, they play a significant role in the promotion and implementation of HIV interventions [12] .
Previous studies have presented conflicting findings on MSM's sexual behavior pattern, especially those recruited from gay bathhouses. Some studies indicated that gay bathhouses have served as sites for HIV prevention from the early days of the AIDS epidemic [13] . MSM who often visit the bathhouses are more likely to engage in high-risk sexual behaviors than those who seek sexual partners from other venues [14] . Results from the Urban Men's Health Study confirmed that men who engage in risky sexual behaviors are significantly more likely to go to bathhouses than men who do not engage in high-risk behaviors. However, other studies suggest that high-risk sexual behaviors are not that common within the bathhouse setting [15, 16] . It was found that MSM who find homosexual partners online are more likely to engage in unprotected anal intercourse [17] .
Thus, there is a need to conduct multiple-venue research to analyze the risks of acquiring HIV infection among MSM recruited from different channels. This study aims to analyze characteristics and behaviors of MSM who were screened HIV-positive from the different recruitment channels. Results from the study could potentially inform the development of future venue-based interventions to help reduce the spread of HIV among MSM.
Methods

Study Procedures
Data were collected from 15 project sites included 14 cities and one province: Beijing, Shanghai, Tianjin, Chongqing, Harbin, Shenyang, Qingdao, Xi'an, Nanjing, Wuhan, Hangzhou, Changsha, Kunming, Guangzhou, and Hainan Province.
Two recruitment strategies were used to mobilize the MSM community to join the study. First, the CBOs offered a behavioral intervention to the local MSM community and encouraged them to test at CBO offices or fixed venues, or visiting the local CDC for HIV screening and syphilis testing. Then, participants who were screened HIV-positive were at the local CDC or referred to designated hospital for confirmatory testing, CD4 testing, and other services. Participants were asked to fill out a short survey on the local CDC and CBO website before receiving the testing service, documenting information on socio-demographics, sexual behavior, condom use, and HTC history.
Ethical Approval
The goal of the project was to improve HIV/AIDS case detection among MSM. The Institutional Review Board (IRB) of the National Center for AIDS/STD Control and Prevention (NCAIDS) approved all informed consent forms that were used in the project. 97% of the subjects (32673) provided their signed informed consent and 3% (1011) provided verbal consent, and there was no different efficacy between written and verbal informed consent(In the process of providing verbal consent, the investigators explained the purpose, the content, risks and benefits of this study, and the rights in participating in the research. If applicable, subjects also signed their names on the first page of the questionnaire). All subjects were given a unique anonymous identification number for privacy protection. All of the above procedures, including the verbal informed consent, were reviewed and approved by the NCAIDS IRB.
Recruitment Methods
We adopted a diverse range of CBO-based recruitment methods for our study. Some CBOs focused on recruiting MSM for intervention and testing mobilization activities on the internet and via social media tools. Some CBOs conducted interventions in more traditional settings such as gay bathhouses, saunas, gay bars and clubs, parks, and public toilets. They offered interventions and encouraged testing through peer education and outreach services. Many MSM sought testing services at CBO offices through word-of-mouth. We used a combination of these different approaches mentioned above to recruit participants in the 15 project sites.
Data Collection
Each MSM who was tested for HIV was asked to fill out a questionnaire. The questionnaire included two parts. Part One collected information on social demography, sexual behaviors, condom use, and HIV testing history. It was completed either by the participant himself or by the CBOs' staff while he/she interviewed the participant. Part Two consisted of HIV/Syphilis screening and testing information, this was collected by the local CDCs. Information collected from the survey was then entered in a web-based data collection tool. Each questionnaire was linked with a unique identification number.
HIV Screening Services
Two models of HIV testing promotion among MSM were implemented in the 15 project cities and province.
Model 1: CBO + Rapid Test. The 'CBO + Rapid test' model consisted of the following three testing scenarios: (1) CBOs directly provided HIV rapid tests to MSM with technical support from the local CDCs at the CBO office or fixed permanent location; (2) CBOs provided on-site rapid tests at traditional venues where MSM gather such as gay bathhouses or gay bars, also with technical support from the CDCs; (3) MSM were referred to the local CDCs for HIV rapid testing after the CBOs' outreach intervention [18] .
Model II: CBO + ELISA. In this model, MSM were referred to local CDCs and screened for HIV using an ELISA test after CBOs' outreach intervention [18] . A Determine Finger-prick Rapid Test (Abbott Laboratories, USA) and an ELISA screening test (brand varies by site) were used together as part of the screening package.
Syphilis Testing Services
Syphilis testing was offered to each MSM who agreed to be tested. The testing process was similar to HIV testing (Fig 1) . 
The Classification of Five Groups in This Study
Based on the CBO recruitment channels, participants were divided into five groups (bathhouse, gay bar, internet, park/ public toilet, and other.). The group recruited from the internet included subjects who received interventions and testing mobilization through web-based tools such as gay websites, QQ groups, or mobile instant message tools. The fifth group recruited via "other channels" included those recruited from various CBO campaigns or from the National HIV/AIDS comprehensive intervention program.
Data Analysis
Chi-square tests were used to assess socio-demographic and behavioral differences between each group. Results of HIV and syphilis tests were also compared. Logistic regression models were used to test the robustness of these differences. The models were also used to calculate both unadjusted and adjusted odds ratios (ORs) and Confidence Intervals(CIs) for predictor variables. Multiple logistic regression was used to adjust possible confounders such as sexual behaviors, condom use history, HTC history, and screening type. The datasets from the bathhouse and internet group (both have high risks for HIV infection) were analyzed separately using multiple logistic regression. Missing values were regarded as separate categories for clarity, but otherwise were not treated differently. Complete cases were used when running each regression model. CIs of HIV-positive screening rate were calculated by approximating the binomial distribution with a normal distribution. All P-values were 2-sided. Data analysis was performed using SAS version 9.2 for Windows x64.
Results
Study Population Characteristics
A total of 34,849 MSM participated in the survey from July to December 2011. Participants were excluded from data analysis (1,165, 3.34%) if they did not receive HIV tests, or engage in anal intercourse during the six months prior to the survey. Participants were also excluded if they completed less than 80.00% of the key questions in the survey.
Among 33,684 MSM that were included in the analysis, 2,518 (7.48%) were recruited from gay bathhouses, 4,829 (14.34%) from gay bars, 6,316 (18.75%) via the internet, 2,061 (6.12%) from parks/ public toilets, and 17,960 (53.31%) from other venues. As shown in Table 1 , the age of subjects were 30.96±9.57, most participants were between 21 and 30 of age (15324, 45.49%), unmarried (22,648, 67.24%), had an education level of high school and above (26, 688, 79 .23%), and were local residents (28,918, 85.85%). In the parks/public toilet group, the mean age was 36.97±14.02, with 14.80% being over 50 years old. 43.18% reached up to a junior high educational level. 22.85% were visitors, and 63.90% never received HIV testing before the intervention. Table 2 shows the HIV screening and syphilis results by group. MSM recruited from the bathhouses had the highest proportion of HIV screened positive result (11.80%), as well as the highest active syphilis infection rate (11.20%). This was followed by participants recruited via the internet, where the proportion of HIV-positive screening result was 7.90% and the active syphilis infection rate was 6.68%. Table 3 shows the distributions of HIV-positive screening test stratified by different factors with unadjusted and adjusted odds ratios (ORs) and CIs for predictor variables. As shown in Table 3 , MSM who had syphilis had a higher HIV prevalence (13.75%) than those without syphilis test results and those with syphilis negative results. The gay bathhouse group had the highest HIV prevalence (11.80%). Being >20 years of age (P<0.001), living in the southwest region of the country (OR = 2.76, 95%CI 2.19-3.47), not having sex with female over the previous 3 months (OR = 1.27, 95%CI 1.09-1.48), no condom use during the last anal intercourse (OR = 1.54, 95%CI 1.39-1.70), having never tested for HIV prior to the survey(OR = 1.13, 95% CI 1.02-1.24), receiving a rapid test (OR = 1.18, 95%CI 1.06-1.31), and having an active Table 4 showed that MSM recruited from gay bathhouses were found to be associated with a higher probability of having an HIV-positive screening result, we conducted a further regression analysis among gay bathhouse groups. In Table 4 , for men recruited from gay bathhouses, being married (OR = 1.50, 95% CI 1.05-2.13), divorced or widowed (OR = 2.31, 95% CI 1.33-4.02), and having an active syphilis infection (OR = 3.44, 95% CI 2.53-4.68) were factors associated with testing HIV-positive. Receiving a rapid test (OR = 1.56, 95% CI 1.10-2.22) was more likely to be associated with a getting positive HIV diagnosis. Having obtained a college degree or higher (OR = 0.68, 95% CI 0.49-0.96) was a protective factor for men from getting an HIV infection.
Results of Syphilis/ HIV Screening and Risk Factor Analysis
Discussion
We used a variety of CBO-based recruitment methods to recruit MSM from gay bathhouses, bars, clubs, public toilets, and the internet. Among the 33,684 participants, we found that the overall rate of positive HIV screening was 6.27% (2,112/33,684) and the rate of syphilis infection was 6.50% (2,189/33,6841). Other related factors associated with HIV infections were within our expectation. Our results showed that factors such as old age, living in the southwest region of the country, having engaged in high risk sexual behaviors (i.e. not using condom at last anal sex), having never been tested for HIV prior to the survey, and an active syphilis infection were associated with an increased probability of HIV-positive screening. Having a college degree or above were protective factors. Having excluded the confounding factors, the risks of HIV infection among participants recruited from bathhouses were also higher than other groups. Variability across the five recruitment channels in socio-demography, sexual behaviors, and HIV/syphilis testing information showed that there were more differences than similarities between the five groups.
Our study found that MSM living in the southwest region (Chongqing and Kunming) of the country had a high rate of HIV positive screening, and other researches had shown similar results [3, 14] . It is difficult to explain why the rate was higher than in other regions based on the existing data in our study. Moreover, we noticed that the number of participants recruited by different channels varied by region. We found that the majority of the MSM recruited from gay bathhouses lived in the north, northeast and south central regions of China, while most MSM recruited from gay bars or via the internet came from the northern and eastern regions of the country. MSM recruited from parks/public toilets mostly came from the northeast and the south central region. This could be due to political, economic and cultural difference by region that could potentially have an indirect impact on the MSM population [19] Previous studies have shown that the HIV prevalence among men who go to gay bathhouses are more than three-fold than that of men recruited from other venues [14] . Subsequently, they would be at a higher risk of HIV and syphilis infection, which is similar to the aforementioned studies. [20] . Men recruited from gay bathhouses tended to be married, older, had lower educational levels, and other factors that would provide opportunities for non-local residents to visit. Bathhouses would as fixed physical venues for visiting MSM to engage in sex. At bathhouses where there is rapid turnover of partners, MSM tend to have more unprotected anal intercourse [21, 22] . Based on the above, further interventions in gay bathhouses need to be strengthened urgently in China.
Also, MSM who were married were more likely to be infected with HIV/AIDS, which implied that their spouses also had greater risk of HIV infection. A study reported that 68% of MSM who knew they were HIV-positive also had sex with their female partners without protection [23] . All of these add to the challenge of preventing HIV transmission among MSM, as well as those who come into close contact with this particular at-risk group.
Bathhouses, which act as venues for sexual encounters with peers, also have the potential to act as locations for HIV testing and counseling promotion. Research indicates that bathhousebased VCT successfully promote HIV testing among men who have HIV-related risk behaviors and who have been recently or never received HIV testing [24] . In addition, implementing bathhouse-based VCT does not negatively impact the business of the venues [25] . A study suggested that it was difficult to control HIV incidence in MSM networks through behavioral interventions alone (e.g. reductions in extra-primary partnerships). The oral pre-exposure prophylaxis, rectal microbicide and successful AIDS anti-retroviral therapy for HIV-positive MSM all play a crucial role in reducing the chances of HIV infection for men engaging in unprotected receptive anal intercourse [1] . Combined with the aforementioned research, the feasibility of providing oral pre-exposure prophylaxis rectal microbicide in bathhouses or bathhouse-based VCT by using rapid test kits should be studied further. Our results show that an active syphilis infection is strongly associated with a positive HIV screening result for MSM, which is consistent with findings from previous studies [26] . This means that not only the MSM population should remain the focal point in HIV prevention activities, but also they should be given active treatment for other sexually transmitted infections.
An increasing number of MSM are using the internet (e.g. gay chat-rooms, gay QQ groups) to look for sex partners [17, [27] [28] [29] . Previous research reported that 82% had looked for a sex partner on the internet and three-quarters of the 82% had been doing so for more than a year [30] . We did not find, however, that MSM recruited via the internet had a higher risk of HIV infection compared to those recruited via bathhouse. What we did find was that MSM recruited via the internet were younger and had higher education levels. However, the rate of HIV infection for internet-based MSM was found to be higher than that of MSM recruited from gay bars, clubs, and other venues. Some reports indicate that men who seek homosexual partners online are more likely to have unprotected anal intercourse and more likely to become infected with HIV than MSM who do not seek sex online [31] . These evidences indicate that intervention for MSM seeking sexual partners from internet can not be ignored.
It is important to note that the internet is not only a platform for MSM to seek sex partners, but also an information delivery channel. Research shows that most MSM prefer to communicate HIV status and sexual preferences with prospective partners when meeting online rather than in person [32] ,and they can accept the increasing presence of public health agencies or safe-sex messaging online [33, 34] . They allow health workers into chat rooms and tolerate banners and pop-ups that discuss sexual health. They are open to health discussions (84%) if they meet a health worker in a chat room. This indicates that web-based interventions can be an effective approach to reach more hidden MSM. We advise that policy makers should consider placing a high priority on internet-based public health outreach intervention in the development of future HIV prevention strategies in China.
Limitations
Several limitations exist in our data. Since the data were extracted from the China-Gates HIV Program, and the program was only conducted in large urban centers, small towns and rural areas were not involved. Thus, the results for these pooled estimates must be interpreted with caution, since the analysis only accounts for sampling variations, and lacks generalizability.
Personal information was collected anonymously and each person was given a unique identification number. Although we only used six months of data (July through December 2011) to minimize the chances of getting repeated questionnaires or HIV screening duplicates, this does not directly exclude survey or testing duplication, which could lead to an underestimation of the actual variances in analyses.
Additionally, administering the questionnaires at the CDC and the CBOs resulted in missing data. Some relevant factors (e.g. drug use, buying and selling commercial sex) were not included in the questionnaire because the program was initially not intended to be a research project.
Conclusion
Findings from this study could provide evidence for researchers to conduct further studies targeting the MSM population in China. The results can also help policy-makers design and implement more effective and strategic MSM interventions.
